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Banach algebra of
. We give a characterization of the Jacobson radical for the projective tensor product in terms of the Jacobson radical for
If and V are isomorphic, then we show that this characterization can also be given in terms of the Jacobson radical for 
Introduction
In [1, 2] , using the right quasi regularity property, Kyuno and Coppage and Luh gave a characterization of Jacobson radical in -rings. Many interesting results on the internal properties of Jacobson radical for -rings were developed in [2] [3] [4] [5] by different research workers. In [6] , some of these results are extended to -algebras. In this paper, we consider two -Banach algebras V 1 and V 2 and consider their projective tensor product 1 2  . Let R i be the right operator Banach algebra and L i be the left operator Banach algebra of
Before going to present our main results, we first give some basic terminologies (refer to [5] [6] [7] [8] [9] [10] [11] [12] ) which are needed in our discussion. Definition 1.1 Let X be a ring having the unit element e. A new multiplication called the circle composition (refer to [5] ) on X is defined by:
.This composition makes sense even when X does not have the unit element. An element x of X is said to be right quasi regular if it has a right quasi inverse w.r.t. this composition, i.e., there exists xX such that x x x      z V .
Definition 1.2
Let V and  be two linear spaces over a field F. V is said to be a -algebra over F if, for x, y,  ;  ,
, the following conditions are satisfied: 
is a Banach algebra under the operations:
Let and be -Banach algebras over F 1 and F 2 isomorphic to F. The projective tensor product with the projective tensor norm is a -Banach algebra over F, where a multiplication is defined by the formula:
An ideal I of V is said to be right quasi regular if each of its elements is right quasi regular.
We have, right quasi regularity is a radical property in an algebra. The maximal right quasi regular ideal is called the Jacobson radical of V and it is denoted by J(V).
Main Results
In [6], we have the following Lemma regarding right quasi regularity of a -Banach algebra and its operator algebra.
Lemma 2.1
An element x of a -Banach algebra V is right quasi regular if and only if for all
is right quasi regular in the right operator Banach algebra R of V.
Extending this result to the projective tensor product of -Banach algebras, we prove, Lemma 2.2
   . An element
Let V and V  be two  and -Banach algebras respectively. Let R be the right operator Banach algebra of V and L be the left operator Banach algebra of
, and conversely. 
is arbitrary.
The converse follows in the same way.
In [13] , we have defined the following ideal for the projective tensor product of V and V.
Lemma 2.3
Let V and be two  and -Banach algebras respectively. Let R be the right operator Banach algebra of V and L be the left operator Banach algebra of  . Let J be an ideal of . We define:
,
where , and
Using the above defined ideal, now, we give the characterization of Jacobson radical for the projective tensor product of two -Banach algebras
in terms of the Jacobson radical of the projective tensor product of corresponding right and left operator Banach algebras.
Theorem 2.4
Let V i be a -Banach algebra (over F) with right operator Banach algebra R i and left operator Banach algebra respectively. Then the Jacobson radical of is given by: .
, ,
Hence,
Conversely, let
is a right quasi regular element of . By Lemma 2.2,
Let the -Banach algebras V 1 and V 2 are isomorphic. In that case, we have the following result.
Theorem 2.5 Let V i be a -Banach algebra (over F) with right operator Banach algebra R i and left operator Banach algebra respectively. If there exists a -Banach
, where
(The dual space of R ). We define by
Similarly, for , we can define by 2 2 l L 
In particular, taking , , we get,
is a homomorphism. Since f is onto, so,  is also onto. Also, it can be shown that  is one-one. 
Remark 2.7
If the isomorphism f from V 1 onto V 2 is isometric, then we can show that Proof. Let Clearly,
